Construction of chimeric simian and human immunodeficiency viruses that produce interleukin 12.
Chimeric simian and human immunodeficiency viruses (SHIVs) are useful for evaluating vaccine candidates against HIV-1 and for investigating the pathogenesis of HIV-1 in vivo. In addition, SHIVs are candidates for a vaccine against HIV-1 because attenuated SHIVs can induce long-lasting anti-HIV-1 Env humoral and cell-mediated immunity in monkeys without AIDS-like diseases. In this study, we inserted IL-12 genes in a nef-deleted SHIV to increase the ability of the SHIV to induce cell-mediated immunity against HIV-1. The SHIV vector was constructed by deleting the nef gene and replacing it with restriction enzyme sites. Since IL-12 consists of two subunit genes, p35 and p40, SHIVs with one or both of these genes were constructed. SHIVs with either one of the subunit genes could replicate without a deletion of the inserted gene, but SHIVs with two subunit genes replicated poorly and the inserted genes were rapidly deleted. Production of IL-12 was detected when both of the single-subunit SHIVs were coinfected. The production of IL-12 by the coinfection reached 800 pg/ml, and IL-12 was detected after serial passage in cell cultures, although this amount of IL-12 heterodimer was 150-1500 times less than that of the p40 subunits. These IL-12-producing SHIVs are candidates for a live-attenuated vaccine to induce effective cellular immunity against HIV-1.